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_ “AUTHORS: Liyd'ya, G. G., Yaek, I. v. 
TITLE: ie -  Bormation of F centers in the KI-T1. crystal by ultra- a 


“yiolet rays 


PERIODICAL: | Referativnyy zhurnal. Khimiya, no. 9, 19615 31, abstract 
96213 (98213) ("Tr. In-ta fiz. i astron. AN EstSsr", 1960, 
no. 12; 281 - 284) 


TEXT: The formation of F centers in monocrystalline layers of the KI 

(T1) phosphor has been studied in detail. It was found that the accumu- l 
-Lation of light energy exhibits three different mechanisms, depending a 
‘on the excitation energy: an electron-hole, an-exciton.., and a "delo- 

calized" mechanism (RZhKhin, 4960, no. 9» 33849), all of which lead to 

the formation of F centers. The luminescence of KI(T1) during excitation 

has also been studied. The steady luminescence consists of two compo- 

nents, i. Ger & "rapid." (fluorescent lifetime shorter than 1 sec and 

a "recombinative"” one (fluorescent lifetime of the order of 1 min)- An 
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; inte SPP s/081/61/000/009/003/015 
Formation of F centers in the.... B101/B205 : 


. external temperature quenching is observable during excitation within 
the main absorption range: The recombinative part is quenched at 260 - 
= 370°K, This occurs long before the internal quenching sets in. 
[Abstracter's notes Complete translation 
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“PT PLBs- ' Sxeiteation or Recombinetion tuminescence in the Pundsments 1. Loserctica 


Bands of Certain Helides 
~ peRIODIGAL: Opti 4 spektroskopiye, 1960, Vol 8, Wr 1, Pe 142-144 (USSR) 


ABSTRACT « Luminescence of activator fons is oxcited in the fundamental abserptior. — 
bards of alkali-halide phosphors - Transfer of snergy fros the base ty 
the activator may occur yia excitons or 4c & result of electron-hole 
processes. In tho letter cise aither electron reconbination 
luminescence is possible (free slactrons recombins witn holes 
Localize? at or coar lwaincscence centres). or hele recombination 
‘luminescence (holes recaabine with electrons Localized at cr near 
lwainescence centres). The relative importance of these processes 
was studied using excitation. spectra of steady-state luminescence 
and recombination luminescence (phos phoras cance). This study was 
extended to fundamental absorption bands corresponding to exciton 
formation and ‘payd -oand™ transitions. Alkalt todidas (KI:TL, Mele, 
GeIsTL, RbIsTI, Cdl sPb) with fundamental absorption bands lying in 
the region } >165 mp were the objects of this investigation, The 
Sead 1/8 excitation spectra of phosphorescence were the function: Ton?) = tig 
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"24,3500 
: ‘ SO9/5) -fRe1etes, 
AUTHORS 3 Mark, V, Ya., Lushehik, Gh.B.-and Yaek, I.V. 300/51 6-1-53/'40 
-TITLS:. On Sonsitized Phos phorescence of Halide Phosphor Crystals 


PERIODICAL: Optixa 1 spektroskopiya, 1960, Vol 8, Nr 1, pp 144-146 (USSR) 


«-b3 TRACT: The paper deals with sensitized phosphorescence of activated alkels 
halide crystals. The mechanism of this phosphorescence differs 
radically fron sensitized phosphorescence of orgenic molecules (Ref 11) 
and from sensitized luminescence of ZnS phosphors due to migration of 
holes. The authors investigated the excitation Spectra of phosphorescence 
(the technique was deseribed earlier, Ref 13) of KBr:Tl,In. It vas 
found that recombination luminescence of Tit fons is exeited on 
absorption in the thallium absorption bands and phosrhorescence of 
indium on absorption in the indiun absorption bands. The phosphor 
Sean to “remember” the nature of excitation. Sensitized phos phoras cence 
‘did not occur in KBrsTl,In. Following a suggestion by ons of us, 
Shvarts and Zirnits investigated sensitized fluorescence of Several 
. poly-activated phosphors (Ref 14). In agresuent with the data reported 
by Atlerican workers (Ref 15), a transfor of energy between Pbt* ard 
lint+ was observed'in NaciiFb,Mn and KClsPb,i phosphors. Shvarts and 
ee Ct Zirnits found also transfer of energy from T1+ and Int tone to iat ions 
_ Card V/s. in N&ClsTl,Mn and NaGlsIn,Mn phosphors. Malyshey found similer A 
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ear: S0V/51-8-1-39/46 
On Sengitized Phosphorescence of Halide Phosphor Crystals 


bahaviour in GdBrpsPb,Mn end CdIz:Pb,Mn systema (Ref 16). Tho 
present authors attempted to find sensitized. phosphorescence in 
systems in which sensitized fluorescence was observed earlier, 
e.g. CdBrosPb,Mn which exhibits strong recombination luminescence 
(Ref 3)e A figure on p 145 shows the excitation spectre of 
phosphorescence of Pbtt (curve 1) and Mnt+ jons (curve 2) of the 
latter phosphor. The spectra are identical and they correspond. to 
the activator absorption by lead (transitions Is, ad 1p) and Ig, = Py 
transitions in Pbo'+ ions). At 295°K phosphorescence of Mn‘ jons 
wes observed many seconds after excitation in the absorption bands 
of Pott ions (45,~> “Py transition); this is, of course, sensitized 
phosphorescence of CdBr2:Pb,Mn. The figure also includes the 
luiineseencse spectrum of CdBro:Pb,Mn (curve 3) excited in the absorstion 
band at 5.9 eV, the latter corresponding to the electron transition 
13 (> SP} in Pott ions. Two bands Appear in lwninesconos, ong of which 
wae observed algo in CdBro:Pb and corresponds to the transition 
oa : Sp, 1s, in Pb*t ions. The second band in curve 3 (at longer 
Card 2/3 — waV¥elengths) appears after introduction of manganese into CdBro:Pb f° 
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and corresponds to transitions 4¢~-6§ in Mytt Jons. The figurs on 
p 145 includes also a qualitative phosphorescence spectrun of 
CdBr2sPb,Mn (curve 4), obtained after excitation in the 3.9 eV band. 
The similarity of the spectra at the Moment of excitation and of 
subsequent phos phorsseence indicates resonance energy transfer to 
Mnt+ ions after excitation of Pbt? ions and as a result of 
intermediate recombination processes. There are 1 figure and 

1? references, 15 of which are Soviet and 2 English. ve 
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AUTHORS : Lushehik, Ch.Bo, Liyd'ya, GoGo, Yack, ToVo and TL ler, B.S. 
3 ame ° or eS TRES 


Oe ot . - ‘ : " 
TITLE: The Mechanism of the Recombination ‘Lumines cence’of Activeted Alkali- 
ae Halide Crystals 


“ PERIODIGALs Optiien 4 apektconkoptya, 1960, Vol 9, Hr 1, pp 70-76 i 


RBSTRACT: This paper wes. presented in an ‘expanded version at the Conference 
on Physica of Alkali-Halide Crystals (Tartu, June 1959). ‘The authors _ 
report and discuss the results of an investigation of the recombination 
Juminescence (due to recombination of electrons and holes) and 
photochemical transitions (optical bleachin ) in HCl, KBr and KX 
crystals activated with Gar, Get?, In”, Su", mie ard Pred. = The 
eryatals were excited with X-rays and light in the regions of sxaiton 
and activator absorption bends end of the Upand-band" transitions - 
The role of electron, hole, exciton and sensitization proces’ 6 4a 
discussed. The discussion 18 ilivatrated by excitation, lumines cence, 
thexmelumines cence, optical flash satimuletion, optical and thermal 
‘pleaching spectra (Figs'1-5)- There are 5 figures and 52 references, 
ee card 1/1 3 of which are Soviet and 2 English. Ut 
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ine ae | - ~ -p207/D30 
a TT D207/D303 
 aymHORS: Liyd'yas G- G., andYaeks oe 


. QITLE: External thermal and optical quenohing of KI:T1 photo- 
luminescence 


-gouRcE: . Akademiya nauk Estonskoy SSR. Institut figiki 1 astrono- 
mii, Trudy No. 14, 1961. Issledovaniya po Lyuminest- 
sentsil, 236-246 


TEXT s Phe. authors studied ‘the effect of external quenching (heat- 

ing and infrared F-band illumination) on luminescence of the KI 

phosphor containing 0.05 mol. & T1; external quenching means pro- 

cesses occurring outside luminescence centers. A thin layer 4p) 
was used and the Ti+ emission was selected by means of filters. 
The phosphor wae excited with short ultraviolet radiation in the 
fundamental absorption region. Excitation at A = 219 mp produced 
anion excitons and at A= 186 mu it generated free electrons and 

- holes. The rise curve showed that luminescence consisted of two 
components: A "fast" component which rose to its steady-state va- 
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External thermal and... D207 


component exhibited no optical quenching (it was unaffected by F- 

band illumination), but it was quenched thermally at 500 - 600°K, 
It was, therefore, concluded that the fast component represented i 
"direct" excitation of activator ions. The slow component was: a? 


violet excitation generated excitons. A simple theory, accounting 
for the observed quenching and enhancement of the slow component, 
is given in the Paper. Acknowledgment is made to Ch. B. Lushchik 


language publications read as follows: H. Klasens, Nature, 158, 
306 (1946); RP. Seitz, Rev. Mod, Phys., 26, 7 (1954). 
SUBMITTED: August 9, 1960 
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AUTHORS : Lushehik, Ch. B., Liyd'ya, G. G., Soovik, T. A.; Yack: Teja 
TITLE: Te mechanism of the luminescence of alkali halide erystals under 


excitation by ultraviolet and hard radiations 


("Dr, In-ta fiz. i astron. AN EstSSR", 1961, no. 15, 103 - 126; 
summary in English) r _ : 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 8, 1962, ho, abstract Bv294 - 


Vi 


TEXT: - The physical processes taking place in tonic crystals under the 
action of UV and hard radiations are exarined. . Attention is chiefly- devoted to 
_ the interaction: of different elementary excitations of the basic substance with 
luminescence centers, An attempt is made to appraise the relative role of ex- 
citon and electron-hole processes in gamma and R luminescence. There are 7 
 peferences. oe 


[Abstracter's note: Complete translation] 
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AUTHORS : Yaek, I. V., Eksina, T. I. 
TITLE: Non-isothermal relaxation processes in KBr-Tl single crystals 


exposed to X-radiation and ultraviolet excitation 


“PERIODICAL: Referativnyy zhurnal, Fizika, no. 8, 1962, 43, abstract 6V300 
ies ("Pr. In-ta fiz. i astron. AN EstSSR", 1961, no. 15, 127 ~- 1373 
summary in English) : 


 PEXT: Non-isothermal relaxation ‘processes in deformed and non-deformed * fe 
. KBr-Tl crystals excited by X-rays and also. by ultraviolet radiation in the vre- 

gion of activator and exciton absorption bands are interconipared, The causes 

of divergences in the course of. the relaxation processes for different forms of 
excitation ‘are discussed. : 


[abstracter's note: Complete translation] 


Card 1/1 


eee es Bees Seem Ges SSSI 
APPROVED FOR RELEASE: 03/14/2001 


be t 


CIA-RDP86-00513R001961810015-9" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001961810015-9 


LUSHCHIK, N. Yeo; SHVARTS, K.K.3 YABK, I.V- 


vated by 


— 


LUSHCHIK, CheBes LIYD'YA, G.G.5 | 
in alkali halide crystal phosphors acti 


_ Physical processes eolgeetaret 
_ mercury-like ions. *iz.tver. tele 3 no.4:11 76-1184 P 


iziki i astronomid AN Batonskoy SSR, Tartu. 


Oso de : 
1. Skah (phaashars) 


He 
ve 
a 
Me: 


ae EF SERIE Pa Sera ie Fal — a ee 
APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001961810015-9" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001961810015-9 


SD ERE 


gids isp dcr ) pereToNNRRN M BaG 


ee 


‘ 89237 
- nee 3/048/61/025/001/003/031 
9,6186 (also N37 1395) Boag B067 
AUTHORS: Luchik, Ch. B., Liyd'ya, and_Yee —B. 
- TITLE: ‘Mechanism of the processes of energy accumulation by crystal 
phosphors 


PERIODICAL: | Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, v. 25, 
- no. 1, 1961, 23-27. 


TEXT: The present paper deals with the following mechanisms of energy 
accumulation by crystal phosphors: production mechanism of F-centers in 
crystals, and mechanisms of thermal. and optical "de-excitation" of ion 
erystals. Three stages are distinguished in energy accumulation by 
erystals: 1) production of a long-lived excited state; 2) long-lasting 

. @onservation of. the excited state; 3) processes of"de-excitation" of the 
‘erystal. D. I. Blokhintsev (Ref. 1) showed that the electrons and holes - 


occurring after excitation are localized at lattice defects which are far 

from one another. For this reason, their direct recombination is 

impossible, and the electrons or holes must be set free from the trapping 
-genters for "de-excitation" of the erystal. Intense ion diffusion prevents 
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the crystal from remaining in the ‘excited state for a long time. Even in 
the production of the simplest F-centers it is necessary to take account of 
both the active role of electron - hole processes and exciton, sensitizing, 
ion processes, etc. The number, Np, of F-centers can be concluded either 


from the absorption Lye Ap from the intensity of luminescence photo- 


atimulated in tne F-region, or from the electron emission photo-stimulated 
- from the F-centers. The accuracy of the two last-mentioned methods exceeds 
the first by several orders of magnitude. Fig. 1 shows the absorption 
spectra (1) and the spectra of the production of F-centers (2) for the 
phosphors KCl - Ca, Tl; KBr - Ga; KBr - In; and KBr - Tl. According to 
the data obtained, the P, states of monovalent impurity ions can be 


"de-localized" with a certain probability, which results in the formation 
of F- and V-centers in the basic material of the crystal. Fig. 2 shows 
the spectrum ‘of the production of F-centers in KI - Tl as measured by the 
juminescence method. F-centers are formed not only in the ac region but 
also in the ex (~220 mm) and ep regions (~190 mp) with even stronger 
efficiency. The production mechanisms of F-centers in the ex- and 
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ep-regions differ from each other. The dislocation mechanism of the 
production of F-centers needs additional investigations. The authors then 
discuss the mechanisms of thermal and optical de-excitation of ion crystals. 
The third stage of the phenomenon studied here has been investigated in 
previous papers. The thermal destruction of F-centers in alkali~halide 
crystals does not lead to their direct thermal ionization. For the NaCl, 

Cl, and KBr crystals, the thermal destruction of Fecenters in the range 
100~300°K is connected with hole processes; in the range 400-500°K, 
‘however, it is related to electron processes. The ultraviolet radiation at 
the same frequencies (in the ex and ep regions) is capable of producing : 2 
and destroying F-centers. Finally, the authors demonstrate that alkali- 
halide salts are typical erystal phosphors. During an investigation of the 
luminescence of alkali-halide salts with excitation in the region of self- 
absorption of the crystal it has been found that many phenomena observed 
in these crystals are the same as in ZnS phosphors. This investigation 
was carried out at Tartu. Further details on this sudject will be 
published later. This is. the reproduction of a lecture read at the 
Ninth Conference on Luminescence (Crystal Phosphors), Kiyev, June 20-25, 
1960. There are 2 figures and 38 references: 352 Soviet-bloc and 5 
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“ASSOCIATION: Institut fiziki i astronomii Akademii nauk ESSR (Institute 
a of Physics and Astronomy; Academy of Sciences of the 
Estonskaya SSR) . 


Legend to Fig. 1: spectra of absorption (1), of F-center production (2); 

of negative, excited absorption (3), and of the production of activator 

‘centers (4). : 

Legend to Fig. 2: 1) absorption spectrum, 2) spectrum of the excitation 

of steady luminescence, 3) of recombination phosphorescence, 4) of optical 

 flash-up, 5) and 6) emission spectra in the case of steady luminescence 
and optical flash-up, 7) spectra of the stimulation of optical flash-up 
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‘AUTHOR: Yaok) Te Ve | 
TITLE: “Tnavestigation of the effectivencas of recombination lumines- 


cence of alkali halide crystal phosphors 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 
: ve 255 noo 3, 1961, 379-380 


TEXT: This paper was read at the Ninth Conference on Luminesoence 
(Crystal Phosphors) held in Kiyev from June 20 to 25, 1960. For a 
general investigation of nonisothermal relaxation processes, & so-called 
"relaxation combine" was developed by the authors. With the help of this 
combine, the curve of thermal decoloration K(), thermal de-excitation 


~ x(n), and thermo-optical de-excitation - 1, (2) of a crystal oan be \ 


simultaneously recorded; and the "ingtan taneous efficiency of thermo~ 
luminescence" can also be measured. The latter characteristic is de- 
termined from the formula: I 

| me" Q(T) = | Tan 7a : 
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Here, - lis the intensity of luminescence, end n the number of color 
centers. ‘The: experimental ‘determination of this characteristic requires 
the simultaneous measurement of I(t) and X(T), since n~ X,\T « These 


quantities were determined for single erystals of KC1-Tl, KBr-Ti, and 
NaCl-T1 irradiated with X-rays. The results are graphically represented 
in'Fig. 1. The curves are schematic. Curve 1 represents the thermal 
decoloration of the F-band, curve 2 that of the band with A, = 360 mf . 


Curve 3 represents the thermal de-excitatioa (with separation filter for 
the luminescence of the T1* jons), and curve 4 shows q(T) for the phosphor 
‘XCl-T1. It is supposed that the step-like character of Q(T) correspends 
to different electron and hole states of the relaxation process. At 

the various stages, the value of -e(T) varies from 0 to oo. The infinite 
values are due to the circumstance that in the range of investigation the 
P-centers are not destroyed and the observed thermoluminescence coincides 
with the decomposition process of other.color centers. The vanishing of 
Q(T) is related to the low effectiveness of energy transfer from the 
recombination centers to the luminescence genters, and is usually obtained 
in the hole states of the relaxation proc@s. Curves 3% and 4’ in Fig. 1 
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rays at room temperature 
elaxation process, the 
e has a constant value. 
: onstrates the quasi-steady: 
- concentration in the conduction band, an assertion arrived ace 
‘at theoretically by E. I. Adirovich. There ere-1 figure and 7 Soviet- ..u:.. 4, 
bloc references, bp af 
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: bivalent (Sn*tand Pb**t) jons, In’ the hole stages of the 
“the temperature range of 100-150 k) thermolumines: 
' phosphors. involves emission of In* and Ga* ions, 
: KCI-f1 phosphor in this region is observed, 


‘Yelaxation processes (in 
sence of KCl~In and KCl-Ga 
No luminescence of T1* ions in 


In phosphors with several types of 
emission centers (KC1-T1 and KCl-In, Tl) comple 


Sedistribution of emission band 

.. intensities was observed during the relaxation processes, After ultraviolet 

' excitation of KCl-In, Tl phosphor in the 'S39'P, absorption band of Intions only 

+, indium radiation could be detected in thermoluminascence, "The authors express 
. their gratitude to Ch. B. Lushchik for his help," 
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| B104/B102 
| qyrwons: -—»«sMushehik, Ch. B., Lushchik, N. Yes, and Yeek, Zs Vs. 3 
“S @TTLE: : - - Blectron oscillation processes in luminescent centers of 


ionic crystals 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
v. 26, no. 4, 1962, 488-496 


“TEXT: On. the basis of papers published from 1913 up to the present time, 


> ga review has been compiled on the rules governing the electron oscillation 


_ processes in jonic crystals. Special attention is devoted to effects : 
‘ involving excited states of impurity centers. Results obtained for yf 
2+" ant,.sn-*, Sb", Ti, 


poe’, and Bit, and also for NaCl, KCl, KBr, and KI crystals activated 


alkali-halide orystels activated with Ga’, Ge 


‘with indium, gallium, antimony, germanium, and bismuth are discussed. 
_ This review article further deals with the steplike dependence of the 


quantum yield of photo-effects in ionic crystals on-the frequency of the 


4) Gard 1/2 | 


APPROVED FOR RELEASE: 03/14/2001 - 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001961810015-9 


seh gi eo ala fee ea 
Say sion ged we SANT ETOT Ri SLADE SES WORTAUENIRSR GSE ASUS ISSIE a BES er Ee Et 
eid bs gaan 


8/048/62/026/004/008/014 
Electron oscillation processes ... B104/B102 


exciting light. There are 5 figures and 1 table. 
ae ASSOCIATION: Institut fiziki i astronomii Akademii nauk ESSR 


_. (Institute of Physics and Astronomy of the Academy of | a 
‘ Sciences Estonskaya SSR) . 
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important in a quantitative investigation of the kinetics of the relaxation processes, is 2 
.. difficult and time consuming on the basis of measured spectra. In this article, whichisa = 
--, continuation of the investigation begun in a previous work (I. V. Yaek, M. F. Okk. - 
| Trudy* IFA AN-ESSR, no. 21, 96, 1662), the authors investigated the recombination 
- Juminescence spectra of X-rayed KBr-phosphors, Thermal glow curves and thermo- 
luminescence spectra of T1+-, Int-, Ga*-, Sn2+- and Pb2*- activated KBr were mea- 
gured,. It was found that'the thermoluminescence spectra obtained coincide fairly well 
- with the activator fluorescence spectra. . There is a discussion of the limits of applic- 
-ability of the spectral investigation method of thermal glow. The thermoluminescence < 
_. characteristics of Sn2+- activated phosphors and those of In- and Ga~activated phosphors. t, 
were found to be similar, The hypothesis is advanced that this similarity is due to the : 
ability of Sn@+y*centers to capture both electrons and holes (v* is a cation vacancy). 
The reasons for the absence of thallium ion emission during the low-temperature stages: 
of the relaxation process are discussed. ''The authors express their gratitude to 
Ch, B, Lushchik for his supervision of the work," Orig. art. has: & figures. - 
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“TITLES Excl tatton of Impurity centers In alkal! halide crystals during electrons | | 


shole recombi nat tons 


“SOURCE: AN EstSSR. Institut-flztki 1 astronomi!. Trudy, no. 23, 1963. 
Issledovaniya po lyuminestsentsis (Research In Leni nescenca) 170-174 


| TOPIC TAGS: “luminescence, phosphor, crystalline phosphor, elkal! halide, alkall ’ 


1} halide luminescence, photoexcitation, Impurity excitation, electron vacancy, 
. 11 electron hole recombination, luminescence center ‘activation 


res ied Ssigtis . i 


ABSTRACT: =Thé author points out that the following are the possible mechanisms Wee 
||, Of luminescence center excitation: in alkall halide crystals: 1) direct photoex= i} ° 
+. 1} eltation of the center; 2) excitation of the center by fmpact; 3) recombination | i 
‘{{ excitation of ‘the center. The first two mechanisms have already been studied ° He 
{{, rather well; however, the third mechanism ~ center’ excitation as the result of the! 
4) transmission to It of energy I!berated during electron-hole recombinations « has. ; 
“thus far been studied only Jn general terms...In ‘this article It's established ji 
that, as a result of recombination processes, elther 3p; states of luminescence | {| ~~ 
Senters appear: of anions adjacent to TI*: are excited....The optical flash spectra {| - . 
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. (stimulated in. the F-band) and. thermal glow of KI-TI, X-rayed at 100K, are com- I 
_ pared with Its. fluorescence spectra excited In different absorption bands. Analo-| | 
“gous data™ rplative to KBr-Pb phosphors lead to the conclusion that, Pb** centers | 
assume the "Py; state as a result of the recombination processes. The author notes 
that, as a consequence of the lack of experimental data, It Is still Impossible | 
: to Indicate tha predominant path of the excitation of. activator centers In alkalt i 
' halide crystals with recombination luminescence. ."'The author Is grateful to Me: {]:.-. 
' Okk for his help in carrying out the meaner Umer cele: art..has: 2 aa aes a 
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SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v.28, ne.l, 1965, 46-49 


TOPIC TAGC: luninessence, ionic crystal, alkali halide erystal, recombination co 
nescence, activated crystal a 
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ABSTRACT: The stimulation spectrum for optical flash in a KC1:Tl phosphor that had 


been irradiated with x rays at 100°C was measured to quantum enorgics of about 4 | 
| ev. Four stimulation bands were found, of which two coincided with the F and K ab- ° 
' sorption bands and the other two, at 1.85 and 3.3 eV, did not coincide with any 
‘now absorption banis. A previously unknown atimilater! absorption hand at 3.3 eV 

was found, howmwer, tn strongly trradiated KC1:T? buf not tn KCi: In. PErradiation 

of the phosphor with 1.85 e¥ photuns ied to decrease .n the intens:ty of the 3.3 

eV hand and to increase of the absorption in the F bard. The temperature dependence 
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where ‘gelf-trapped ‘holes. are released. In this temperature region the absorption of 
i 3.3 eV photons decreased with increasing temperature. It is concluded that the ac- 
_tivator centers tavelved are electronic and it ts hypothesized that they are the 
long sought atomic 71° centers analogous to tha EB centars tn KCl:Ag. “ptical flash 
Stimulated Av radiation tn the aAnld Haris +) see whieh wag the ortietn al orrandue 
of the investigaticn . was aot found ae of .nas: 3 figures. 
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a ode sou Zino sulfide phosphof ‘with deep. traps. es ae - g oS 2 


ORs SOURCE: “AN Bets sa. Institut fiziki 4 aeteouonl® Trudy, no. 2b, oa Teilodovanive : a 
po. ayuminee ven stl: (Research on luminescence), 121-127 . ae 


te mopTc TAGS:. “gine ‘aulfide, “pliosphor,. emission spectrum, thermoluminescence/ DVS. 25' 
eee [amp;. SF 4 monochromator SPM 1. monochromator, FEU 18 photomultiplior 
, (2. at lo” emer | 
; lane STRACT:: In order: to investigate the deep trap thermoluminescence of zine sulfide 
{phosphors | the authors synthesized ZnS-Bi specimens by mixing luminophosphor zinc~ 
jsulfide with 37 Bil, activator and 4% LiCl melt. The mixture was annealed for 2( 


iin at, 1150¢ in’ air. and rapidly cooled.. The emission and ‘excitation spectra were 
: |mee.sured by. using two. monochromators, and a.hydrogen lamp was used for excitation. .. 
~The thermolumingscenve curves showed two temperature peaks at T = 570K and T = ae : 
. |The specimen’ also’ showed.a-single maximum red band at a wavelength of 610 nn. | 
“ [high temperature thermoluminescence peaks.are connected with thermal eoiae | 
iphenomena as shown in Fig. 1:on the Enclosure. The last intensity drop on these i 
[ourves ocours ee 550K, It is ne that this rather wnusual shift to high. 
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: ees ‘Kyaombro, ‘Kh.F.; Okk,M,F.; Yaok,1,) 


|ORG: Institute of Physics and Astronomy of the EstSSR Academy of Sciences (Institut 
fiziki 4 astronomii Akademii nauk EstS&R) 


‘TITLE: “Optical and thermal electrons and photostimulated luminescence in KC1:T1 | 
+. | /Report, Fourteenth All-Union Conference on Luminescence (Cryatal Phosphors) held at | 
Riga, 16-23 Sept, 1965/ . | : | 


SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v. 30, no. 9, 1986, 1451-1453 


TOPIC TAGS: luminescent crystal, potassium chloride, thallium, luminescence spectrum, 
recombination luminescence, temperature dependence, electron energy j 


| ABSTRACT: ‘The authors have extended the investigations of two of them (M.F,Okk and 
I,V.Yaek, Izv. AN SSSR, Ser, Fiz., 29, 46 (1965)) on photostimulated luminescence in 
ionic crystals to. include stimulation by radiation on the short wavelength sido of 
the F band. The luminescence excitation spectra of x-ray excited KCL:Tl crystals 
were recorded at 300 and 100° K for stimulating photon energies from 1.6 to 4 eV. 
: Four peaks were observed in the spectra: the F~band peak at 2.2 OV, tho |k-band peak 
= at 2.75 eV, the Ti°=band peak at 3.3 eV, and a peak of unknown origin at 3,8 eV, The | 
temperature dependencegof the luminescence intensity for stimulation in the F, K, and | 
‘171° bands were separately recorded for the temperature range from 80 to 300° K. The 
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intensity of the F flash decroased monotonically with decreasing temporaturc; that of 
the K flash was almost temperature independent; and the intensity of tho T1° flash 
increased somewhat with decreasing temperature, The temperature independence of the 
K-flash intensity is in good accord with the findings of H, Kanzaki, T,Ninomiya, aad 
K,Kido (J.Phys. Chem. Sol,, 22, 309 (1961)) on photostimulated conductivity. It is 
concluded from the present results and different findings of other authors that the K 
flash is recombination luminescence in which true optical (hot) electrons, rather than! 
thermal electrons, participate. The reason for the increase of the T1°-flash intensity 
with decreasing temperature is not known. The authors thank Ch.B.Lushchik for sug- 
gesting the topic and discussing the results. Orig, art. has: 2 formulas and 2 © 
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Abs Jour : Ref Zhur - Biol., No 4, 1958, 17452 


- Author Kostyuk, V.I., Yayes, S.B. 
inst ae 
Title Comparative Eveluation of Treatment of Chronic Leukemias 
with Urethan, Embichine, Radioective Phosphorus and X-Ray 
_ Irradiation. 


Orig Pub Probl. gematol. 1 perelivaniya krovi, 1957, 2, No 1, 33-35 


Abstract Embichine therapy given to 15 patients with chronic myelo- 
genous leukemia (CML) and to 8 with chronic lymphatic 
leukemia (CLL) has shown the efficacy of this method in 
eases of CML (remission lesting from 14 to 5 mos.) and 
its lack in cases of CLL. Tne value of this method was 
significantly decreased at times by side effects and com- 
plications. The treatment with urethan of 10 patients 
_with CML and two with CLL caused a clinical and hematolo- 
gic remission not exceeding 5 ms. The treatment with p32 
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(10 with cM ana 2 with CLL) has demonstrated the inexpe- 
dience of this method, with the exception of those cases 
that had severe reactions to other methods. X-ray thera- 
py given to 11 patients with CML and 5 with CLL led, in 
the majority of cases, to 4-13 mos. of remission. 
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Effect of Aronehdslon with cationtsed blood on the henodynamics, 
blood proteins, and phagocyte activity of the leukocytes in blood 
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(HEMORRHAGE) (BLOOD TRANSFUSION) (BLOOD PROTEINS) 
' (PHAGOCYTOSIS) 
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1, Kasanekiy shelatinovyy zavod. 
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Refractory conerete for vacuumdistillation uensees. Ogneupory 
28 noels26~30 163. : (MIRA 16:1) 


1. Nauchno-issledovatel'skiy institut betona i ahelezobetona 
Akademii stroitel'stva i arkhitektury SSSR ‘(for Nekrasov, Sassa), 
2. Podol!skiy ‘zavod “tsvetnykh metallov (for Yafayev, Mamioffe, 
Zolotareva) 

(Refractory concrete) (Electric furnaces) 
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skiy redaktor 


{Secondary nonferrous metals; a reference manual} Vtorichnye tavetnye 
metally; epravochnik, Moskva, Gos. nauchno-tekhn. izd-vo lit-ry po 


chernol 1 tsvetnol metallurgii. Pt.3. (Metallurgy of copper and lead} 
: (MIRA 10:3) 
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(Gopper--Metallurgy) (Lead--Metsllurgy), 
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D gent oP gee "s/131 63/000/001/002/004 
i® Refractory concrete fore-e+ ; + B117/B101 
ee | is .200 - 250 ke/em® and the thermal expansion 0.64%. Operational tests ok 
‘with the new material at the Podol'skiy zavod tavetnykh metallov (Podol'sk: ‘ 
oo Plant for. Nonferrous Metals} showed the following advantages as compared 
"with magnesite bricks and rammed linings it toak ,40 days to line and dry es 
. oe vacuum diosilling furnace. uhich is a 25%¢ redyction of the usual repair 
work. After 20 months operation the concrate had ,become soaked with metal 
to a depth of 20 - 40 mm. only, whereas magnesite: bricks and rammed. lining 
‘were completely soaked with metal after 12 - 43 months only. After 
20 months the. compression strength was 400 - 120 kg/cm. Some places ae 
showed cracks of up to 6.5 mm width and 50 = 60 mm depth filled with metal, 
‘which is a disadvantage of the new material. Its high strength has the - 
following causes? magnesite and water glass surround the particles of 
1.5, porous chamotte with a chemically stabie coat which. prevents impregnation 
- of the concrete by. metal. The concrete is protected against penetration of 
wou, the melt into deeper layers by @ crust of new formations up to 6 mm thick. 
id. By the lining of vacuua distillation furnaces with the new concrete thus 
(the Podol'sk: Plant for Nonferrous Metals is saving of 43,000 rublesa. year. 
“There are 4 figures. a . = er : ; 
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_ AUTHORS:  -‘Winokurov, v. Me, Zaripov, Me Mey gov /56-37-1-54/64 
an _YafayevyoNeRes.,. i = 
PITLE: The Fine Structure of the Paramagnetic Resonance Spectrum of 


Natural Sapphire (Tonkaya atruktura spektra paramagnitnogo 
‘rezonansa yeatestvennogo sapfira 


Bie 


PERIODICAL: “Zhurnal ekeperimental'noy 1 teoreticheskoy fiziki, 1959, Vol 37, 
ee oe Nr 1, pp 312 - 343 (USSR) 


_ APSTRACT: The authors investigated the paramagnetic resonance spectrum of 
> gome natural sapphire crystals at room temperature within the 
' frequency range of 9600 - 9200 megacycles, and tell of the re- 
sults obtained in the present "Letter to the Rditor". The black- 


’ dgh-blue color of the sapphire was caused by ret - and T1?*- 
4ons, which substituted the AL2+ amorphously in corundum. Be- 


cause of the short spin-lattice relaxation times, the 4 °*-iona 
give no effect at room semperature, for which reason it is as- 


sumed that such an effect is due to the Fe’? -ions, which was 
confirmed by the present investigation. Korniyenko and Prokhorov 


or aad 1/2 . (Ref 2) already carried out an investigation of the fine struc- 
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The Fine Structure of the Paramagnetic Resonance S0V/56-37-1-54/64 
Spectrum of Natural Sapphire 


ture of the paramagnetic electron resonance spectrum of Feot_ 
fone in the Al,0,-lattice, and showed that the spectrum ob- 


served is possible as a result of the here given Hamiltonian 
(1). By basing upon these and uaing other results of reference 
2, the authors theoretically investigated the paramagnetic re- 
gonance spectrum of sapphire and numerically computed the con- 
stants of the Hamiltonian (1), g, lol, | a-F| and lal; they found 
it to agree within the error limits with those of the Fe t-ions 


(Ref 2) introduced artificially into Al 503. Also the splitting 


up of Fe?-resonance lines found in reference 3 was likewise 
found in the sapphire crystals. There are 2 figures and 2 Soviet 
weferences. — 


ASSOCIATION: Kazanskiy gosudarstvenny universitet (Kazan! State University) 


SUBMITTED: March 28, 1959 
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ae : g/181/62/004/006/023/051 tee 
“ . : B104/B112 
“0  RUPHORS 1 “Yefayev, Ns Rey and Yablokov, Yu. Vs 
TITLES 7 aramagnetic electron resonance of Ti? in some silicate - 


‘and phosphate glasses 
“PERIODICAL: Fizika tverdogo tela, v- 4, no. 6, 1962, 1529 - 1534 


- PEXT: The paramagnetic, electron resonance in silicate, phosphate, and ce 
yorate glasses, to which were added K,0, Na,0y and Li,0 one after 


“another, was investigated for 9330 and 458 Nc /sec at temperatures of 
300 and 77°K. All samples contained 1 to 5 mole% TL0,. To obtain 


mot jons in the glasses, the latter were boiled with a smoking flame 
‘ynder strongly reducing conditions. To each charge were added carbonates 
of alkali metals and carbon in quantities of about 0.5% by weight. 
“Conclusions: -. The borate glasses ‘contained no trivalent Ti ions. -In 
the silicate and, phosphate glasses, the Ti2t ions “are surrounded by 
‘nitrogen octahedra distorted in different degrees... The distortions 
“possess & trigonal naturee The symmetries of the surroundings of the 
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mot ions have: one and the same character. However, the splitting of the o- 
‘orbital. triplet in the phosphate glasses is larger than in the silicate. 


Geen nus ions are replaced by. Na* ions, and the Na* ions by K* dons. A toe aes 
. Similar dependence of the»splitting in phosphate glasses could not re ae 


observed. If potassium is replaced by lithium and sodium, the Tit 


concentration in the glasses decreases. ‘The results agree with the 
data of studies on absorption spectra in the visible region. There are’ 


4 figure and 1 table. 


- ‘assocratzo: Leningradskiy go'sudarstvennyy opticheskiy institut im. 


$..I. Vavilova (Leningrad State Optical Institute imeni 
S. I. Vavilov). Fiziko-tekhnicheskiy institut Kazanskiy 
filial AN SSSR (Physigotephnical Institute of the Kazan! 
Branch AS USSR) : 
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_suauroneD: January 25, 1962" a 
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. B125/BA 
~ AUTHORS s Garif 'yanov, N. S., Yafayev, Ne. Re. 
oaths . . - . ; oe ce eee : ; e 
TITLE: The paramagnetic electron resonance of gr?* in glass bodies. 
PERIODICAL: Zhurnal eksperimental 'noy i Pages tionesicey fizikis v. 43, 
no. 5(11), 1962, 1978-1979 - ‘ 

THAT: The method of paramagnetic electron resonance (450 and 9320 mc/sec) pA 

+ . 


was used to investigate silicate glass bodies containing Zr 
(20Na,0.70 Si0,°10Zr0, ) in mol%) at 77 and 295°K. The narrow and 


symmetric line of the glass bodies investigated at 450 Mc/sec and 77°K has 
the spectroscopic splitting factor g = 1.89 + 0.01 and the width dH = 5 oe. 
- The line width increases monotonically as the temperature rises from TT to 
295°K, at which value a signal of the paramagnetic electron resonance” 
- ceased to be observed. A broad and symmetric line of the paramagnetic 
electron resonance with & pp = .1.906 + 0.002 and GH = 126 + 6 oe’ was 


‘observed at the’ frequency 9320 Mc/sec at 77°K. It is assumed that in the 
glass specimens investigated the magnetic ion gr?* has an octhahedral 
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The, paramagnetic electron resonance «- B125/B104 

ae nib , £4 ve 

surrounding Which is formed py(6 oxygen ions. he “Zre*(4a', S=1/2) energy 


‘evela ure similar to the pid*(3a',se1/2) levels. The fivefold degenerate 
_ orbital level of these ions is split into_a lower triplet and an upper 
~ doublet by the cetahedral field of the gr2t ions. The width of the line a 
having the frequency Ve 450 2c /sec of the paramagnetic electron resonance : 
can be explained. by the relaxation mechanism of Van Vleck. in addition 
to that mechanism the shape und width of the line having 9320 NC/sec are 
due to the anisotropy of the g-factor and to various strong distortions of 
the oxygen octahedron. ‘The line with 9320 Me/sec arises from the super- 
- position of many lines having various g-factors and can be described by 
_- @ spin-Hamiltonian of the form’ 
PAL «2h nN , “n Fi 
H = om (e, AHS, + by iPySy + 8, :64,8,- he line of the 


_ paramagnetic resonance of zr? .showed no hyperfine structure. 


ASSOCIATION: . Fiziko-tekhnichegkiy institut Kazanskogo filiala Akademii. nauk 


'$SSR (Physicotechnical Institute of. the Kazan! Branch of the 
Academy of Sciences USSR) : 
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s, . 'TYTLEs | Electron Electron paramagnetic resonance ‘of Ww. sup 5t' ‘tons in glass ix he 
| 


ae TOPIC TAGS: electron ‘paramagnetic resonance, We glass, silicate glass, owe 
a glass, g- sector, hyperfine seruceure silica tetrahedron - 


a wf “ABSTRACT: The ‘elestion paramagnepic resonance of pentavalent Wf Pte was studied: : 

“"- |. in silicateVand phosphate.glasses“at frequencies of 9320 and 440 megacycles and: a eee 

iE at tomperetues of 295 and 77K. At the low Frequency and low Bue Le. all 2 if 
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. the rise in ener stores and - ‘the: ey bécame less: a clearly. defined. These : : 
results are explained on the assumption that the W dons are located within the | 

“gilica tetrahedrons. But more experimental work is needed to determine the - 

At the 440 megacycle frequency hyperfine structure was | . . Cae 
183 isotopes -In the glasses examined by the authors the ‘| | | | ms 


Sees NR: ‘APIO0L289" 
- im 


position precisely, 
detected from the:.!¥ 
signal of electron magnetic resonance was observed only from pentavalent W, which}  ... 
has. an electron spin of 4% For other paramagnetic ions of W having a spin greater ee 
than +, the lines of electron paramagnetic resonance in glasses should be 
blurred by the fine structures Orig. aE be hase 2 figures, 1 table, and Z 

i equation. ; ; 
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YAFAYEV, NoR 03 GA GARIF'YANOV, N.S. 


' Electron paramagnetic.resonance of wT ions in silicate glasses. 
Fize tver. tela 5 no.1023025~3026 O '63. (MIRA 16:11) 


1. Gosudarstvennyy opticheskiy institut im. S.I. Versiovay Lenin— 
grad) 
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ne “application of. ‘the electron paramagnetic resonance of ions of transition metals : 
: to: studying | some Ee of eee structure .! 


eee submitted for ah A11-Union Conf on Biricture of Gide , Leningrad, 
16-21. Mar ss : 
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TEILES Besttlenseg/tn permendur type alloys A 


SOURCE: Metallovedenfye £ termficheskaya obrabotka metallov, noe 2, 1965, 27-28 


TOPEG TAGS ¢ ron titoy, cobalt diloy, alloy brittleness, permendur alloy, alloy 
nt, alloy 4cal] prone { 


ABSTRACT: Using peruendur=type alloys (e-Co alloys}, the authors attempted to 


| establish the transition temperatures of the Wesolid solution from a brittle to a 


nonbrittle state daring cooling aud heating, The determination of these tempera- 
tures is impor:ant for establishing the optimal conditions for producing bands 

of these alloy: by the coiling method, The experiments were carried out on band 
specimens 0,2 1m tick rolled from billets of different melts, tae compositions 
of which are given {a a table, Specimens of this band 100 om Loag were used to 
determine the temp:rature, upon heating to which brittleness ta eliminated after 
rapid cooling, To produce a brittle state these specimens were ieated {no a vacuum 
furnace to 820-8300 for 5 hre, and cooled at a rate of 50 deg/hr, The number of 
bends to fracture ‘ms 5, compared to 121 after cold rolling but 5efore annealing, 
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The procesees causing brittleness 
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TITLE : ‘Influence of ultrasonic oscillations on the toughness — 


and plasticity of brass 


PERIODICAL: Referativnyy zhurnal, Avtomatika i radioelektronika, 
‘no. 12, 1961, 16, abstract 12591 (Vestsi AN BSSR, 
Ser. fiz.-tekhn. n- 1960, no. 4, 93-98) 


TEXT: The influence of ultrasound on the toughness and plasticity 

of 2-phase brass tape JI59 (159) was studied. The experiments made 

use of a tube ultrasonic generator, together with a re jz (6412) 

tube in the first cascade and 2 parallel switching valves PKA 
(GK71) in the second. The output power of the generator was 300 
‘yolts. Launching of the ultrasound was done by a magne tostrictor 

with a triple rod assembly to which was joined a step concentrator. — 
The concentrator nad a reinforcing flange at the nodal. plane and 

was fixed to the vibrator by 4 gpecial nut of the same material, 
soldered to the assembly by brass solder. The plane of the joint 
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was polished. Te fixing was carried out using 4 small tack. The 

' vibrator was enclosed in a steel cylinder and fastened to it by 4 

“flange. Cooling the cylinder was effected by running water. The 
acoustic head was protected from the vibrations of the chopper by 
some sponge on the upper part. At the lower end, the concentrator 
end was soldered to the studied sample (brass wire of diameter 
1 mm). The amplitude of the oscillations was measured with 4 mi-~ 
croscope. After sounding and without unsoldering from the concen 
trator, the sample was discharged at room temperature The sounding 
took place a% 34 Ke/s at an amplitude of 0.0125 mm. Results of the 
experiment are given. The ultrasonic oscillations cause a simulta - 
neous decrease in toughness and plasticity of the brass; thus after 
145 seconds of sounding the toughness was reduced by 9% and the re- 
lative elongation decreased by 50%3 when sounding lasted more than 
15 seconds, the sample was destroyed. Ultrasound causes 4 Lowering 
of all the characteristics of static toughness of brass and a de~ 
crease in the work needed to cause destruction of the sample. 
Sounding in amorphous brass leaves the toughness and plasticity 
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practically unchanged. The suggestion is made that lowering the 
toughness of brass.as a consequence of sounding is connected with 
the transition of the metal in the stable state, and the simultan- 
eous decrease in pladicity, and with the shattering of the crystal 
structure. The hypothesis is argued upon that the toughness of 
brass decreases as a consequence of the lowering of temperature 
with sounding time. 3 figures. 3 tables. 9 references, / Abstrac~ 
tor's. note: Complete translation. | ~ 
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from: Referativnyy zhurnal, Khimiya, 1959, Nr 5, p 327 (USSR) 


- Mimlinskiy, A.S., Yakunchikov, V.N., Val'shohikov, V.I., 


-Yafremkin, V.V.0 °° | 


os Bee e \ 
The Refining of Amorphous Eoron by Oxidation Burning in a 


 "Pluidized Bed", 


‘tr. Ural'skogo n.-1. Khim, in-ta, 1957 (1958), Nr 5, pp 206-210 : 


The possibility is investigated of refining amorphous boren er a 
by means. of oxidation burning in a fluidized bed (FB). Weighed 
portions (4 - 36 g)of AB, containing 85% of total B and 11% Mg, 

were placed in a chamotte crucible and air was blown in through 

the bottom of the crucible with a rate of 20 - 35 l/min, ata 
temperature of 20 to 400°C, and a burning time of 30 - 95 minutes, 


When the reaction zone (RZ) of the furnace was heated up due to 
the hot air, a thermal gradient of 120 - 140°C was observed over 
the porous bottom and in the mass of the product, which brings 
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about: “the ignition of the product, By installing a separate- heater of the yo 
RZ, the self-ignition was eliminated. At a temperature of 540 - ‘560°C of 
_ the FB, the obtained product contained 94 - 95% of total B and 2.7 - 3.3% 


Mg. 
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